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2 0 0 P a • s J£Jl± 3 5 0 P a • s «,-TT"*^:^ ? 7 )]/ ^J&BfcZitmir 2> 

[0 0 2 8] 

^wizmmmm^^y -r-mvmmfizmmLx? 4 ^ * -mzxm.xm'®* 
m*)m<j:mzmf2> 7 4 )VA^<n§m • Wmzm^z^z^tfrvsmxh 

* -oi IS #14, #W7-r;wAJ¥*<rci/2, »iL<lil/5, M^«ftL< 
(41/1 0ri*&v> o SHffcfc, ^v#jS»miA^^^Si-^XPig^'M 5 
K7 >r ;uAOTt3^^i-^> h^ 0, J 5 K7 4 ;i/A±^o&JRJS5£j£Xfii;:j3v>-c 

/ 2 , «f t L < (4 1 / 5 , MCtH L < (4 1 / 1 0 ^v^ 0 fc-tffc £> , 

hxhho 

[0 0 2 9] 
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[0 0 3 0] 

ic^^ LT 7 (ij^ U 3C£H*±-C 2 0 0 SWT 1-20 #K"C*j!H]& 

0 os^ti^^u^ l< itmmizum-t&ztizj: o ^ = kh^ia 1 ^, ^ 
±-c2 o ojsj^t, i -2 o«-wcin«t«£«i-*^fc^j: •) g£^j#t££Wi-£ 

M»ffiSrB3c"t-*o 0 OS- 6 0 0*iTifc*ii*> L < J±S»WUJnf!fe 

tl*tLT0-3 0 k g/nu *f£ L < (i 0 - 2 0 k g/m, Mdtl L < (± 0 - 

1 5 k g/mX~frhZ\ti)mt L^ c 

tBliE# 2003-3067937 
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0 ±IS7^ H#7-^l/A'f^l/2, iflL<(±l/5, 

5$tc&#-t*j&*, HttTKSU-^^St/'-K'J T < KSfc't'T 3 K^^e^m= l 0 - 0 . 0 

1 ami L < , fttiS/^'; r < K®?f r ^ K3£* l o - o . o l *Wi L 

5 m+Z L < , ffcMS/# T 5 K*^;H£= 5 - 0 . 5 tW3 L ^ c 

7) T-ItLti^^o -feCli'f 7 h7^7^0. I5t-605K £<bU#?£ 
L<(40. 5^-2 0WtiL^ o 

x. (i\ BPDAiOD A C0#tm^^° U T 5 KBHtFifc, BPDAfcPDA O^tfi^ 
'f'J7< KBfeJSffi, sKvMi, PMDAtODA(7)Ai^-f'J7^ K^M^ffl^ 

ltfttf|BJ«l±aK , # lC-ecoH<^(i 20nm-5/<m, Mt-WPt L < 14 5 0 n m 

7)fi Lv^ 0 ^'j << < k-7 4 ^^(nm&miimz'D^x&Tizum.-f&o # 
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*° »M 5 (i±ffi<7)^yiT'^5i L^C2 0 0-4 0 0t, iCffi L 

< (± 250-400 tt'Mt^ - <h jW3 L < o - <7) «fc o &fiJg-C??Jf f&£>6> 
rt&Z.£X*\HUfofJ*&&-tZ>Z£j>iaimzfj:t) 3 0 0 tt<7)»lRi$^ 0 . 
3%J^T> 4HK(i0. 2%JiHTUi--6Cfc*«nrfiBfc«:4o ±IEia«UlftL^: 
•i^rt -C 7 * ;u A * Jfjpafc-f £ l$|g] (± 5 6 0 £ L < , tlC5 fp&± 

3 0TOfUw o WCI±, t-^-ra$nT^-i.^f ^ (JJJLT 
, ^Stl&t) £A (m) t LT7 -f )UAtf'm<F>t£%mtl2>m&<D7 4 ;WA<7)il 

^rt-t?ijn«ti-&i^W (#) =a/ (bx6 0) 

7^^a^ aftta-t * i^o^ojftiB ti#3E £ ti & - 1 & < , &jh # # tt & 73 

;i/A<ort3, 7-f^of*, &3&J£I£K J: £*i&«> 7^&Sft7J(±?JD 

MZ><DXltf£ L < 0i Lv^Ot Lt(i> 7 * ;WArfiu^LT 1 - 3 0 k 
g/m, 4f i L < ti 1 - 2 0 k g/m, L < (i 5 - 1 5 k g/m^^ 

£mmmUl*. 7U^y7*^7 , U>HS, COFffl^-7,7^^, TABf 
[0 0 3 1 ] 
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[0 0 3 2] 

[mmm i ] • 

7^7 7^3M^It LT2ftOA' K^RSrHrx., #iP2gffifc LT 2 0 
. 9kJ/mi n0^ffi*«:«FO||««:«x.^RS«**fflv»T#';r< KK 

HB>Jc£fro£:S3l#"*£0. 0 5 L/m i n Ti£ LTM-^SSrfif o fc e 

DM F ) 5 0 1. 3 g&ik&fr. ZtHZ, 4, 4-vr^y7i^x-f f 
(ODA) 25. 0g<h, A 7 7x-l/>y7^ (p-PDA) 13. 5gt 
£Jj[]x., 2 OV^ffiWfZ Zt^\ ODA&O^p - PDA^DMFC^C?^ 

±iS*>*r 5 >SF»Ktc, p--7^~l^>tfx ( h >j ^ 'j hgt^y i^T-^StteTK 
tO (TMHQ) 4 0. 0g4rlfe>*t^D-«^Lr^»l»i-**-ca^» 

&v>T% PMDA3 2. 6 g*&*izm-to\L&&mmik. a^it4 0»«# 

SfcK, ^fS^ttJS 2 0 0 P a • s Wl±4 0 0 P a • s WT) <h & 

^i^ilPMDA 2. 7 gfc&^lCgSira • lf#LT, ^fM<7)^JtU^o^B#* 

(#'J >f < K7-f 

tffbtt^m^^-X^teTK^gl (AA) &£Mv*/U> (IQ) til^l, ffi 
£t£ £ T ;u < U± iz^WM^i LT> 1 0 0 °C U T 5 53ffl*&Bfef£. *° 'J75 KSt^ 

3 5 0t:{CT2 0®m, 4 5 0 tCT 2 O^ffl, 1C 5 0 0tf2 0#ffl 
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[0 0 3 3] 

•inj^g : -t n-tf (ft) i dm s 2 o o 

■9- > y'^fZWt : 9 mm X 4 0 mm 
^D7r^K 2 0 °C - 4 0 0 °C 3 °C/ft 

mm. : i , 5 , i o h z 

Lamp. ($!SfcMig(SB*SHi) : 2 0 ^ m 

F b a s e (ilE^^f > v a > ft/Mi) I 0 g 

FOgain (M^lZT-y v a > £3!sfcfc«*BKJ£ CTgMfc 

) 

: 3. o 

iffiSfcJg-effl^fc^JfeLfco dOfS^fbttS t a n a OffflfitOf ffivHi 
Sr^i-^.Oia««r tana Lfco ^fflj^WiaSSJigl 1 KUMLfz t a 

(3 0 0°CV<D t a n affi) 

iMi£*ff ^\ t a n <J <£> 1 8 0 °C<Dmt 3 0 0 °C<VW.<D 2 &<D t a n d ifi£«ljje 
LT, -€"(7)2 t an <MI^<b 3 0 t a n ^fli^«t Ij#tti-C§& 

o 

3 0 0 °C<7) t a n £ fit= ( 3 0 0 °C<7) t a n 5 fit) - ( 1 8 0 °C<D t a n <MI) 

ifBffctULfc?* Jl'Afc 1 3 cm (WTTD^[p]hB&t) X2 5cm (JilT> M 
DjjfatV&'t) \z®t)&Lt:tit. 7^^^20t, IS6 0%RHCM?ti 
fc&®K2 4B$fflifctt-r&o fett&, •7^;VA<0 4^2Wft^^i?.U^-r^o -7^;v 
AOTD^|Sl<7)ft$^TDl, TD2 H, 7^M«MD^Ofi^MDl 
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, MD 2 i:-r^o 

ft^^ilJJ^L^^U, ;i^£3 0-0°C^^-r'>H2B#rp1fegi-^o 7 >r M/ 
t> & v^d <h Srit^* \ztnm Zft^o 

M1&1k ? 4 )V U i , 2 0 °C , ilJS 6 0 % R H \Zffi$ £ ti 7«S C3 0 ^Ktl L 
Wt> 4jEOft£fcfl!l5i£1-&o "7 ^AOTD^S^^TD 1 ' , TD2' 
tU "7 -f c/OMDT? fa^ft $^MD 1 ' , MD 2 ' fc1"*o flnl!MDU6^t±#: 

TDlifil<7>tommm (%) = I (TDl-TDr ) /TD1+ (TD2— T 
D 2 ' ) /TD2 I /2Xl00 o 

MD^[p]OMiRif (%) = I (MD 1 — MD 1 ' ) /MD 1 + (MD 2 — M 
D 2 ' ) /MD 21 /2x100c 
[0 0 3 4] 

^'J^fU'7 0VA (ipl 7 c rnXft^ 1 0 c m) OJtffit-lffiMgi: LT, T^=f* 

> >f * V \Z X h 7°7 4" ffV ^® <7)^S & * If o tzfe. \Z X 

/N-y^U>^S ( (flc) BSfnJt^ NSP-6) fcffl^TJP^ 50t>77 
hn-AW-'^^«IU II:, ^ ^ 2 0 0 0^->^"x fn-Ailt/:# 
JR*J!«£fNKi-&o IC> «Sfe*£t8M * * (Pt^*»Jt 2 A/dm2, p< 
•y*J¥^2 0/im) H«fc «K if^J^ffl^^it^<* 0 'H < K7^AiIC 
LT&*«J*«£fNRLfco J I S C 6 4 8 1 <^I*<^>^It 
U 2 6 0 °C<7)^ > /iCHtH-O FPC mU<r>mW^> ?\&\z& 

Afrt&fltsrc l o#w??j&~<rt:lfe, ^fc^i? tBL -cms* u ^<*u 

[0 0 3 5] 

;kt)# ^ £ isj b# t - l r mm* vm * urn -r & 0 
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mmm\mk= mmwm xio6 

b <7) : mm%citmli 5 0 R H % t & & 0 (t&ilHI : 3 0 R H % % iftilffiij : 8 0 R H 
<f 5 K"7 * )VL>\± 5 mmX 2 0 mm<7)t>7>t:tj] *9 ft Ltfffl U 1)UM 3 
(2)S0^fi (133) : iM5eiaSW3 > h n-;w±ffl>Mt<a2MKTfT <^ 

1SU mffifx&WBMftn-ty*)-- mWCb&o S£ (W) (i^itMTMA 
(TMC — 14 0) -em^LfZo 
[0 0 3 6] 

tf'MS K^^Afcl 5 0°CiiT3 0$HM£»£-fr. M*iH5£Lfc (W 1 ) 

Lfc (W2) o WUW2^f>, TiEO^UJ: 0 JtttiLfco 
i&tJc^ (%) = (W2 - Wl ) rWl X 1 0 0 
[0 0 3 7] 

immm 2 ] 

^7U' (DMF) 5 0 6. 4 g^ftM, ^tlC, 4, 4->'7^y7x 
-^i-f;V (ODA) 2 7. 5gt, A*7 7x-P>y'7^> (p-PDA) 
12. 1 gi^ii, 2 0 < CT'»-t-^>-<hT% ODAS^p-PDA^DMF 

(TMHQ) 4 0. 0 g*ffe*K^Jn -«#L-t\ TMHQ^v7^« 
*ti-HHc#ifc$-££ 0 ^M^i:4»*TMHQmfflj§«DMFtfi:^il 
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m-t %> t xmtmm £ fif o £ 0 

~k^x\ p md a 3 2 . 6 g izmm uiE£:mm&> mmmx a o kmw 

Ltz Q 

^f>t:, mm^m. (z<nm&. 2oop a • s w±4 o o p a • s jjjlt) 

£J:diCPMDA 2. 7g» U« •IffU, pftSO^Jt U & o 
•eaitHI Srl^TL, RS*#?f£ tLfz 0 & & , Z <D Kfcmft. U & It £ v T 5 > S 0% 

[0 0 3 8] 

[n«y 3 ] 

;^7U' (DMF) 5 11. 4g^ttM, :tiC, 4, 4-y'75/'/7i 
-^i-fil' (ODA) 30. Ogt /^77x-l/>y7?> (p-PDA) 
10. 8gt£JP;i, 2 Ottiilt^: tX\ ODAS^'p-PDA^DMF 

t0 (TMHQ) 4 0. Og^MD-iriLt, TMHQ^y7^iI 
»t*i * fir o „ 

^v>T\ P MD A 3 2 . 6 g KiSSflD L5t£i§fl?f£, «fls|SifC 4 0 

P^M^fAS 2 0 0 P a • sW±4 0 0 P a • s J^T) 

SioCPMDA 2. 7 g £f&*tC^D • «#Lt, p)fSO*£]f tC&o£f$* 
•C^iP »U Rt&igift £ L/io , d o RtiSi&ifc K it £ v T ^ v R zm 
-Zmfctonft&frWkfclt, ^-KJ&mzMLX 1 8. 5ll%i4-cti^ 0 
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±se# 5 K&?siS * n»fl 1 1 mmnir&X' -? -r u izmm l tz & u , *° <j 

[0 0 3 9] 

mmm a \ 

^A7U' (DMF) 5 7 5. 4 g £tt?i<^ CtUC, 4, 4-y7 5/ y7x 

(ODA) 32. Ogt /N°7 7x-l/>y7 < > (p-PDA) 
14. 2g££tjn/L> 2 0 , CT*ai#-r*Ct-C, ODAWp-PDA^DMF 

±ISvT ^ >J§fifcK, p-7x-i/>t"x ( h >j ^ ^ hSf^ey iX7"^St&7K 
M) (TMHQ) 4 0. 0 g*i£*lzmi3Q • i#LT, TMHQ^y'7?>iffi 

#-r s t •cmwmmzn^fzo 

>k^x\ p md a 4 1 . 2 g izmm L^mmfe, mwmwx 4 0 

Ltz 0 

Zbiz y gfgWttS CW, 2 0 0 P a • sJ2Lt4 0 0 P a • sWT) fcfc 
^i^CPMDA 3. 2 g !:i^D • iriLt, P^l^MC^o/:^, 

■VffllQ £ i&T L , Rfcvttft tL^:„ £ 43 , zco Kfcmmzis t 1 h V T \ y Ik vm. 

vwimmzmzo 

[0 0 4 0] 

immm 5 ] 

1 tffl^/:^ 7 7;i/7 7Xai: > I^MitLTN, N ;w * 
^A7U* (DMF) 5 6 9. 5 g*ftM, CtLtC, 4, 4->'7^y7i 
(ODA) 2 9. 1 gt, /^7 7x-l/yy"7< > (p — PDA) 
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15. 7g£*M*-. 2 OVCMW-r&Z. tX\ ODAS^'p-PDA^DMF 

±IEvT ^ p-7x^U>h'X ( h 'J * -y hgt^/^-^x^@IM7K 

!») (TMHQ) 4 0. 0 g*fe*izm\\ • 3f#LT, TMHQ^y'7 
tfU+^U^tk^-fr^o MMt:*^.TMHQ^I^fflIIDMFti:^i 
#-f & * «l £ If o tz o 

PMDA4 1. 2 g*ffe*lCi&6nL^«F#ffe. Ifltft4 053«$ 

$ <b P/fM<7)*AS ( - <7)i#£\ 2 0 0 P a • s W± 4 0 0 P a • s &T) * 
SiTllPMDA 3. 2 g fcffe^KiSlJni • ft#Lt, BfMOfAJtU^oTt^. 

-ca ^mi, Rts^is t l tzo & a s z\<d KiBmm k & it & v r < > r im. 
rmmmz&tzo 

[0 0 4 1 ] 

immm 6 ] 

^A7U' (DMF) 4 5 0. 2 g £ffc&*, iili:, 4, 4-/7^/v7x 
-^x-f^ (ODA) 2 1. 8gt, A*77ixl,>y7^ (p-PDA) 
11. 8g<b£}jn;L, 2 0TCT«t#i-*Ci:-C, ODAS^p-PDA^DMF 

!») (TMHQ) 4 0. 0 g£W-*lZffim • IfPLT, TMHQ^y7^>i#I 

PMDA2 6. 2 g*|fe4rlCiS§JpL^iS»ft, 4 0 5Mf # 
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£<bic mmm&m (scorns-, 2 0 0 p a • s w±4 0 0 p a • s wt) 
^i^cpMDA 2. 4 gz&*iz&M ■■m^Lx. mmm&mzz^fzm& 

_bfe*° U75 kkssfiS * 1 1 ra«*>^&T? 7^^1:111 n , *° »; 

[0 0 4 2] 

[Hifefll 7 ] 

i^rU' (DMF) 4 9 6. 3 g£tt&^ CfttC, 4, 4-y'7?7y7x 
-;i/X-f^ (ODA) 22. 5g<h, /<77x;l/>y7^ > (p-PDA) 
14. 8g££t)nx_ 2 0t:t«t^Ii:t\ 0 D A^^'p - P D A £ DM F 

!») (TMHQ) 4 0. 0 gZ'i£*lzm\\ 'MWLX. TMH Q £ v T 5 >ii 
<t> u + 5^ H $ o 5^*1* * * T M H Q DMF^i: 9fc<£v§ 

>k^*x\ p md a 3 2 . 6 g tc^jn L3t£-mmfe, mmwx 4 o ^tn 

LfZo 

£ <b^> ^fllOttJS 2 0 0 P a • sJA±4 0 0 P a • sJJlT) * 

5±Ti:PMDA 2. 7 g^^^lC'i^n • ^LT, jtfSOttlSKfcofcBfra 
«?:^TL, JSClSJ&fftfc L£o :«.Mi:fett^y7^M 
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[0 0 4 3] 

immm 8] ■ 

^7U' (DMF) 4 9 1. 2g^ftM, 4, 4->'7^y7x 

-^i-f^ (ODA) 2 0. Ogt ^57i;l/>y75> (p-PDA) 
16. 2gt%mz-. 2 OVxmW-tZ>^tX\ 0DASf>'p -PDA£DMF 

W (TMHQ) 4 0. 0 gZ&*lzmn • mWLX, TMHQt->'7^M 
4» U 7>ifc $ o frtttKJBI i:*aTMHQ^ffl $ft D M F t» iz^m 

m-rzt xmmm * fx o „ 

PMDA3 2. 6 g KigJra L^£i##&, »§T*4 

HC, ^faofeflP CO^, 2 0 0 P a • sfl±4 0 0 P a • sttT) fcfc 

^)J:^:pmda 2. 7 g&&*izimu-mwLx, mm<o&miz%^fzi%& 

Iffi:^Pt^li|«lLt*°')7^ KK<0fi#*ff*3*, *°'J7^ 

±SB#';r$ KBfeiSiSfc^ifcflll fc|B|»0^-C7>f ;i/Aic«iIRL^:^t3, #U 

[0 0 4 4] 
[H«!l 9 ] 

mmnixm^^tz-t^yzr^y^^^iz^ msmmmtLxN, n-v^^* 

;^7; K (DMF) 5 9 0. 5 g*ft&*, 4, 4-v'7^y7x 

xJl/i-fJl' (ODA) 3 1. 3gt, ^77iXl/>y'7^> (p-PDA) 
15. 6g<h£7jPx., 2 QX:XMW-f2>Z\tX\ O D AM'p - P D A £ DM F 

±SEvT < >}§i£^ 3, 3', 4, 4 ' -tf7i-;i/x h 7*^jK>BI— *StK 
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ti (bpda) 4. 4g, Xtf, p--7^^ix>ii^ ( h * y hgt^ey^x 

f-^te^) (TMHQ) 4 0. 0 -g Ui» • Lt^«f»t4 * 

PMDA3 9. 4g^i^CiaL^M, ^1^4 0^ 

£ <b F^HO^Jt (C <7)Jf £\ 2 0 0 P a • s JA± 4 0 0 P a • s JJlT) t & 
^i^lCPMDA 3. 3 g£f£*U»l • «#Lt\ B^O^Jt K£ o £B££ 

rMMfoKO&TLfrmm*. M£Ii:iatl8. 5lt%U-o0^ 0 
[0 0 4 5] 

[mm 1 0 ] 

(DM F ) 5 3 2. 7 g *{t&*, 4, 4->7Uy7i 

(ODA) 2 7. 5 g £ , /<97x-l/>y'7^> (p-PDA) 
13. 7gt£flDx., 2 0VX*mW-f&ZtX\ ODAS^p-PDA^DMF 

±ffivT ^ 3, 3', 4, 4 ' -li*7x^ff h 

%J (BPDA) 3. 9g, Rl>\ p-7x-l/>a ( h 'J * 'J y h^yxx 

-f;umte 7 ]c%) (TMHQ) 4 0. 0 g £ffe* tz^iffl • *#L"C, 

&V>-£\ PMDA3 2. 9 g ^t^r Ci^idD L^^|)»t> ^tt' 4 0 M# 

£<btc, Brg<0*£l£ (CCDl§£\ 200Pa • s W±4 0 0 P a • s WT) 
^..t^CPMDA 2. 9 g Ktffr&D • Pit, ^ao*!ijKKfcofcB$j£ 
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~ K7 ^AO £iHiffiL /Co 

[0 0 4 6] 
[HM0fl 1 1 1 

Hjfcffll 1 T^^/c-t/^y^ 77Xrr(C, t LTN, N- 

^A7U' (DMF) 5 2 8. 4 g fcffc&A, C^liC, 4, 4 -v'T 3 y ->*"7 i 
^;UjL--r;l/ (ODA) 2 5. 4g^ /^77x^l/>y'7 ? > (p - PDA) 
14. 9gt*mz-, 2 0V-emWir^ZtX\ ODA&O'p-PDAfcDMF 

±mi?7<>mmz, 3, 3', 4, a '-^y^-jv-r y 

$B (BPDA) 3. 9g, JkXf, p-7x-l/>(fx (h'J^'Jy hg£^/iX 
x ^Kte^) (TMHQ) 40. 0 g £f& * Ui&bn • HbW L T , 5fc£i#jS?-f & 

^^T% PMDA3 2. 9g^t^i:aL^», Wtlt4 0^» 

SfcK, P^McottS 2 0 0 P a • sJJJL±4 0 0 P a • s J^T) <b & 

^ J: ^ cirii^w^M^ilt^^c, pmda 2. 9 g 

Tl 8. 5ii%tftotv>io 

[0 0 4 7] 

[Hi&PO 1 2 ] 
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;^7U' (DMF) 5 9 3. 3 g^ft^, CtUC, 4, 4-y7;7y7i 
^^i-f^ (ODA) 2 5. 3gt /<77x;U> vT 5 > (p-PDA) 
18. 9g££#nx., 2 0t:tM#tS-tt- > ODAS^p-PDA^DMF 

_hf£vT 5 3, 3', 4, 4 ' - If 7 i h 7 77 ;P**>BI— fcfck 

ft? (BPDA) 15. lg, P -7x^i/>tfx ( F 'J ^ 'J 7 h g£^e y i 

XfJHI*ft) (TMHQ) 40. 0 g£?£*lC« • mWLX, Zt^mffilr 

fr^-C\ PMDA3 2. 2g^t^CiaL^« «^ST"4 07Kf# 
L£ 0 

EfM^ftiJf (-<7)it£\ 2 0 0 P a • s M±4 0 0 P a • si^T) t & 
&«fc a net— Sl^cW^SPMSrWSS-t-*^^, PMDA 3. 3 g fcffc* Uj^fln 

[0 0 4 8] 

[Jtwj 1 ] 

•tA'77*^7 7X3|:, fi^fflvt$££ LTN, N-V^Wfl/A7^ K (DM 
F) 3 7 8. 6 g*ft^ 0DA17. 5gt, p-PDA9. 4g 

<h£Jjnx-> 2 0°C?MW-fZ> - tt\ ODAS^'p - PDA^DMFC^CI 

±te>T 5 >}§iflli, TMHQ£4 0. 0 g ICi^tD • l#Lt, TMHQ 
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